
Prototype	
  of	
  a	
  Microsurgical	
  	
  
Tool	
  Tracker	
  

Team	
  5	
  
Students:	
  Yejin	
  Kim,	
  Sue	
  Kulason	
  

Mentors:	
  Russell	
  Taylor,	
  Marcin	
  Balicki,	
  Balazs	
  Vagvolgyi	
  
	
  

600.466	
  Advanced	
  Computer-­‐Integrated	
  Surgery	
  

1	
  
	
  



Reading	
  List	
  

Organiza/on	
  
Deliverables	
   Milestones	
  	
   Dependencies	
   Management	
  Plan	
  

Technical	
  Approach	
  
Research	
   Design	
  &	
  Build	
   EvaluaQon	
  

Mo/va/on	
  
Background	
   Aims	
  &	
  Significance	
  

Project	
  Summary	
  

2	
  
	
  

Table	
  of	
  Contents	
  



§  Problem:	
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  surgical	
  performance	
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  protocol	
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  for	
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  Qme	
  

UQlize	
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  line-­‐of-­‐sight	
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  on	
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  idenQficaQon	
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  to	
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  Support	
  

§  Goal:	
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  System	
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  setup[4]	
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   A	
  scaled	
  phantom	
   Life-­‐size	
  phantom	
  

SpecificaQons	
  of	
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Offline	
  mulQ-­‐camera	
  
calibraQon	
  

EvaluaQon	
  of	
  tracking	
  
accuracy	
  

CalibraQon	
  scheme	
   Offline	
  segmentaQon/
tracking	
  algorithms	
  

Real-­‐Qme	
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SegmentaQon/tracking	
  	
  
scheme	
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3/11	
   Offline	
  Tracking	
  System	
  Design	
  
(Sue)	
  

-­‐CalibraQon	
  Scheme	
  
-­‐SegmentaQon	
  Scheme	
  
-­‐Tracking	
  Scheme	
  

3/18	
   Design	
  of	
  Prototype	
  and	
  Phantom
(Yejin)	
  

-­‐Conceptual	
  design	
  of	
  Eye	
  and	
  Face	
  
-­‐CAD	
  of	
  the	
  prototype	
  

4/1	
   Build	
  Phantom	
  
(Yejin)	
  

-­‐Build	
  and	
  ajach	
  eye	
  to	
  plakorm	
  
-­‐Build	
  and	
  ajach	
  skull	
  and	
  nose	
  to	
  plakorm	
  

4/1	
   CalibraQon	
  ImplementaQon	
  
(Sue)	
  

-­‐Implement	
  single	
  camera/mulQ	
  camera	
  	
  	
  
calibraQon	
  
-­‐Run	
  test	
  to	
  verify	
  success	
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4/8	
   Prototype	
  of	
  Device	
  
(Yejin)	
  	
  

-­‐Rapid	
  prototype	
  goggle	
  device	
  
-­‐Rigidly	
  ajach	
  cameras	
  
-­‐Ajach	
  miscellaneous	
  fixtures	
  

4/15	
   Test	
  of	
  SegmentaQon	
  
(Sue)	
  	
  

-­‐Implement	
  SegmentaQon	
  Method	
  
-­‐Run	
  test	
  to	
  verify	
  success	
  

4/29	
   Test	
  of	
  Tracking	
  ImplementaQon	
  
(Sue)	
  

-­‐Implement	
  tracking	
  algorithm	
  
-­‐Run	
  test	
  to	
  verify	
  success	
  

5/13	
   EvaluaQon	
  of	
  Micro-­‐Surgical	
  Tracker
(Yejin)	
  

-­‐StaQc	
  tool	
  coordinate	
  accuracy	
  
-­‐Dynamic	
  tool	
  coordinate	
  accuracy	
  
-­‐Miscellaneous	
  accuracy	
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   Due	
  Date	
  
Ophthalmic	
  Surgery	
  
ObservaQon	
  

Schedule	
  through	
  Marcin	
  Balicki	
  
Acquire	
  videos	
  online	
  

2/25	
  
3/4	
  

Access	
  to	
  ExperQse	
   Weekly	
  mentor	
  meeQngs	
  
Survey	
  literature	
  

2/14	
  
3/11	
  

CISST	
  Libraries	
   Training	
  with	
  Balazs	
  Vagvolgyi	
  
If	
  not,	
  custom	
  libraries	
  as	
  needed	
  

3/4	
  

Other	
  Off-­‐the-­‐shelf	
  
Libraries	
  

Research	
  and	
  plan	
  accordingly	
  
Back-­‐up	
  plan:	
  Implement	
  on	
  our	
  own	
  

3/11	
  

Access	
  to	
  Steady	
  Hand	
  
Eye	
  Robot	
  

Get	
  iniQal	
  plan	
  approved	
  
Schedule	
  through	
  Marcin	
  Balicki	
  

3/11	
  
4/8	
  

Equipment	
   Evaluate	
  constraints	
  
Purchase	
  off-­‐the-­‐shelf	
  components	
  (OTC)	
  

3/4	
  
3/11	
  

Funding	
   Propose	
  budget	
  plan	
  to	
  Dr.	
  Taylor	
   3/4	
  

Dependencies	
  



§  Yejin:	
  prototype	
  development	
  and	
  funding	
  
§  Sue:	
  tracking	
  system,	
  wiki	
  page	
  and	
   	
   	
   	
  	
  	
  	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  
communicaQon	
  

§  Meet	
  weekly	
  with	
  either	
  Marcin	
  Balicki	
  or	
  Balazs	
  
Vagvolgyi	
  

§  Bi-­‐weekly	
  team	
  meeQngs	
  on	
  Monday	
  and	
  
Wednesday	
  

§  Approximately	
  30	
  hours	
  per	
  week	
  combined	
  

Management	
  Plan	
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